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1.  I  n  t  r  o  d  u  c  t  i  o  n 
The  Commission  of the  European  Communities,  Health  Protection 
Directorate,  Luxembourg,  in January  1974,  suggested .a  colla-
borative  study in the  working  group  'Relatively unstable  or-
ganic  compounds'  to  detect  free  cyanides,  phenols  and  hydro-
carbons  in surface water.  For  this  no  single  method  was  to 
be  used,  but  different  methods  chosen  by  the participants were 
to  be  tested  for  comparability of  the results.  The  aim  of this 
work  was  a  preliminary experiment  for  quality control of ana-
lytic measurement  rather  than  a  collaborative study with  a 
standard  procedure,  so  that  the  information  from  the  European 
Community  relating to  environmental  pollution by  these  above 
mentioned  compounds  (see  H.  Muhleck:  Occurence  of  Phenols  and 
Hydrocarbons  in  the  Environment;  report  EC,  Luxembourg,  in 
press)  could  be  evaluated.  The  Health Protection Directorate 
collaborated with the  Environment  and  Consumer  Protection 
Service  in this study and  in April  1974  the  preliminary plans 
were  discussed  between  them  and  the  Institut  fur  Wasser-,  Bo-
den- und  Lufthygiene  des  Bundesgesundheitsamtes,  Berlin.  An 
explanatory note  (see  appendix 10.1)  was  sent  to  interested 
laboratories.  Thirtyfour laboratories  from  different European 
countries  expressed their interest  (Fig.  9.1). 
The  schedule  was  revised: 
1.  Delivery of the  samples  by 13th August,  1974 
2.  Results  sent  back by  5th October,  1974 
3.  A meeting of the  participating laboratories in 
Luxembourg  on  the  4th  - 5th  November,  1974,  for  a  final 
discussion - 2-
2.  T  e  c  h  n  i  c  a  1  d  e  t  a  i  1  s 
------------------------~-------
Technical  details were  as  follows: 
The  water  samples  were  to  be  examined  for  their content of free 
cyanides,  phenols  and  hydrocarbons  by  any  chosen  method,  and 
to ensure  that  enough  sample  material  was  available,  for  those 
methods  not  known  to  us  to  begin with,  3  samples  (each  2 li  tre·s) 
of  A,  of B  and  of  C were  provided.  For  shipping  purposes  2-litre 
red  wine  bottles  seemed  appropriate.  Preliminary studies  showed 
that the  samples  were  not  affected by  absorption by  the  corks 
or by  the  glass.  The  absorption was  less  than 1% (see 3.1.). 
As  basic  material  a  heavily polluted  'surface water'  was  chosen, 
so  that the analytical quality control  was  carried out  under 
conditions  approximately  corresponding  to  those  met  while  moni-
toring surface  or  waste  water. 
The  samples  were  prepared in the  following  way:  700  litre·s of 
surface  water  were  taken  from  a  'river'  and  kept  in a  fiberglass 
container  for  12  hours  to  allow  the  ~ain  ~art of  the  suspended 
matter  to settle.  550 litres of the  supernatant  sludge water 
were  pumped  into  a  second  tank,  diluted with  250 litres of tap 
water  and adjusted  to  pH  11  with  NaOH  to stabilize  the  sample. 
Most  of  the  calcium and  magnesium  salts precipitated  from  the 
surface water  were  removed  by  filtering  twice  through gravel 
filters.  The  remainder  precipitated during transportation. 
Samples  A and  B were  bottled  from  this solution and  not  taken 
from  two  different surface waters,  as  originally intended.  The 
identity of  A and  B  was  an  additional  advantage  for statistical 
evaluation,  because  the  individual  values  of samples  A and  B - 3-
could  be  compared  with  each other. 
Sample  C was  prepared  from  250 litres of  the  original sample 
material  adding  the  following  compounds: 
(1)  Potassium cyanide  to  a  final  concentration of 3.9  mg 
CN- per litre  sample 
(2)  2,6  - dichlorophenol  to  a  final  concentration of 
1  mg  phenol  per litre  sample 
(3)  octahydrophenanthrene  to  a  final  concentration of 
1  mg  C per litre· sample 
After  these additions  and  five  hours  of intensive mixing  sample 
e was  bottled. 
The  finished  samples  were  air-freighted to  the  participating 
laboratories  on  the  30th of August,  1974.  Minimum-maximum  re-
cording  thermometers  were  packed  in  the  shipping boxes  because 
temperature  variations were  expected;  thus  a  higher  temperature 
during  shipment  could  be  determined.  This  showed  the  highest 
temperatures  occurred not  only  on  the  transportation south  to 
Italy but  also  to  the  middle  of Europe  (all Belgian and  one 
French laboratory).  In  most  other cases  the  measured  maximum 
temperature  remained  bel·o.w  30°  C.  (Table  8 .1.)  • 
The  duration of transport  varied,  in some  cases  the  journey 
took  as  long as  18 days  (Table  8.1.).  This  (and  other reasons) 
caused  a  delay in the  scheduled  October  5th,  1974,  return of 
the results,  so  that only  one  third of the results  were  recei-
ved  on  that  date  by  the rapporteur.  This  made  it difficult to 
give  the  final  evaluations  to  the  participants at the  scheduled 
meeting  on  the  4th and  5th  November,  1974,  in  Luxembourg  (see 




I.  Bottllng of sarrples from the contaj-ner
II.  Samples before packing
III.  Sample boxes, fi1Ied with polystyrene for thermoisolatlon.
At the right  side of the lld  the nininal-maxlmal thermometer
for temperature measurernent
IV.  Finished packages- 5-
methods  that were  not  sent  up  to  this  time  were  compiled  and 
the results  found  were  discussed at this meeting. 
3.  ~-:_!_:_~-~-=-~--E-~_:_!_~-~-~-~-~-~-~--~-~-!_:_~-~-~-~-~-~-~-~-~-~ 
(carried out  by  the  Ruhrverband  und  Ruhrtalsperrenverein,  Essen) 
Corks,  bottles and  precipitates of the  samples  were  investi-
gated  for  possible absorption of aliphatic hydrocarbons.  The 
corks  used  to seal the bottles were  shaken intensively  for  20 
hours  in water  (sample  C)  and  the  contents of the  corks extrac-
ted with  cc14•  Infra-red measurements  showed  that  the total ab-
sorption of a  cork was  as  much  as  1  % of the total hydrocarbons 
present  in a  bottle.  Taking into consideration  the  geometric 
ratio of the  corks  surface in contact  with  the  sample  material 
the results would  not  therefore  be  affected.  In  a  further  ex-
periment  using  sample  water  C the  hydrocarbons  in the precipi-
tates  (mainly  calcium and  magnesium  salts)  were  extracted with 
cc14 and  the  empty bottle was  washed  three  times  with  CC14.  The 
combined  extractions were  analyzed  for aliphatic  hydrocarbons 
by  the  IR-method.  No  significant absorption  by  the  precipitate 
or  the  glass  was  detected. 
3.2.  !!~~-~=p~~~=~~= 
To  control the  possible  decay  of phenols  in the  course  of time 
an  aliquot of sample  A was  analyzed  over  a  period of 20  days 
for  the  phenol  content.  The  results are  shown  in Figure  9.6. 
A slight increase of the concentration could be  detected by 
the  6th day  after preparation,  then  a  decrease  of  phenol  con-
centration to  the  original value  by  the  20th day.  The  time  de-
pendence  of the concentration of cyanides will  be  discussed in 
chapter  6. -6-
4.  G e  n  e  r  a  1  r  e  s  u  1  t  s 
The  results of the  measurements  of the  individual participating 
laboratories are  presented in tables  8.2.  - 8.3.  and  figures 
9.2.  - 9.3.  for  cyanides  and  phenols.  Some  of  the 10 partici-
pants  determined  the  hydrocarbon  content  as total organic car-
bon  (TOC),  but  the others  determined  only aliphatic hydrocar-
bons.  These results are  shown  in tables  8.4.  and  figures  9.4.  -
9.5.  In  the  following  the  determination  of  TOC  will  be  trea-
ted as  an  additional  parameter along with aliphatic hydrocar-
bons. 
As  already  mentioned results were  received  by  the  rapporteur 
after  some  delays.  Even  then,  the required detailed description 
of the  analytical  methods  used  for  the determination were,  in 
many  cases,  inadequate  making  an exact  interpretation of the 
data difficult.  Therefore at the  meeting in  Luxembourg  on  the 
4th  and  5th of  November,  1974,  questionnaires were  distributed 
to collect  the  informations necessary  for  evaluation  (see  appen-
dix 10.4.).  These  informations  on  the analytical methods  used 
by  the participating laboratories in this comparative  study 
are  summarized in tables  8.5.  - 8.8. 
5.  S  t  a  t  i  s  t  i  c  a  1  m  e  t  h  o  d  s 
Several statistical tests were  made  on  the results  from  the 
individual laboratories.  First,  all the  measurements  of one 
sample  were  combined  and  tested for  outliers,  using  the  NALI-
MOV  procedure  •.  Mean,  standard deviation  for  single measure-
ments,  standard deviation  for  the  mean  and  the  95  %-confidence 
•  Kaiser,  R.,  and  G.  Gottschalk:  Elementare  Tests  zur Beurtei-
lung  von  MeBdaten,  Hochschultaschenbucher  Bd.  774,  B.I.-
Wissenschaftsverlag Mannheim  1972 - 7-
interval were  calculated excluding outliers. 
In tables 8.9.  these  data are given.  Outliers are identified 
by  *  Additionally  for  each laboratory  (or in case  several  ~e­
thods  were  used,  for  each series of measurement),  mean  and 
standard deviation are given.  Due  to  the large variation in 
the results of measurements  additional tests for  the variation 
of mean  x  and  standard deviations were  made  on  the normally 
used range  (x  +  4s)  for  identification of outliers.  Only  small 
changes  resulted which  were  taken  into consideration in the 
discussion of the  measurement  parameters  in the  following  sec-
tions.  The  different values  of mean  and  standard deviation are 
summarized  in table  8.9.  The  individual  measurements  are  not 
'normally distributed'  as  shown  by x2-tests,  even  when  out-
liers have  been  eliminated.  The  homogeneity  of the data ·could 
not be  proven  by  variance analysis.  Regrouping  of the individu-
al measurements  according to  the analytical  methods  did not 
lead to better homogeneity.  Test  comparisons  between  samples 
A and  B were  made  for all measurements  as  well as  for  each 
series of measurements  from  the individual laboratories. 
6.  D i  s  c  u  s  s  i  o  n 
6.1.  ~~~~~~!~~~!~~-~!-~~~~!~~~  . 
Of  the  28  laboratories which  determined  cyanides only three 
did not distil the  sample.  24  laboratories applied colorimetric 
measurement  using the  colour-reaction pyridine-pyrazolone  (17 
laboratories),  pyridine-p-phenylenediamine  (4 laboratories)  or 
pyridine-barbituric acid  (2 laboratories).  Ion-selective elec-
trodes  were  used  by  4 laboratories and  3  carried out  titrimetric 
determinations  (see table 8.5.). - 8-
For all the different  methods  the  results  were  spread over  a 
wide  range  (figure 9.2.).  For  sample  C,  where  the  concentration 
was  higher,  the  values are  grouped  more  closely except  for  a 
few  outliers  (figure  9.7.).  The  trial to  combine  groups  accor-
ding  to analytical methods  did not lead  to better results,  i.e. 
for all methods  the range  seems  to  be  high,  even  though  the  re-
sults  from  one  individual laboratory agreed  very well.  A colla-
borative study organized in Germany  last year  showed  differences 
of the  same  magnitude*. 
Samples  A and  B,  originally bottled  from  the  same  container, 
showed  no  significant difference in the  mean  which  was  0,1  mg/1 
(standard deviation 0,07  mg/1)  (see  table 8.9.).  When  comparing 
the  29  series of measurements  at the  1  %  significance level 10 
means  were  different,  15 not,  4  could  not  be  compared statisti-
cally because  each series was  identical.  The  means  of sample  B 
were  slightly higher  than those  of  A in most  cases  (see  Youden 
plot at  figure  9.3.). 
The  mean  of all determinations  of sample  C made  in the  first 
25  days  after sampling agrees  withfue  theoretical  concentra-
tion of  4  mg  CN-/1  (original concentration plus  spiking).  This 
value lies within the  95  % confidence  interval of the  mean: 
3,81! 0,25  mg/1  (group  CII in last table 8.9.).  However  when 
the  determi~ations were  made  at a  later date  the  measured  values 
were  lower  (figure 9.6.  - 9.?.). 
An  evaluation of the  time  dependence  shows  therefore  a  signifi-
cant  division· into  2  groups: 
*  unpublished,  quoted in  "Der  Spiegel",  Nr.  44  (1974) -9-
1.  measurement after the  25 th  day 
2.  measurement  before  the  25th day after sampling. 
Both groups in the last table 8.9.  are identified by  AI  and 
AII  etc.  The  concentration of cyanides evidently decreased with 
increasing age of the samples.  Therefore it seems  appropriate 
for  future  collaborative tests to set a  time limit of 20  days 
for  sampling,  mailing and  measurement.  Further explanations 
for  the variation of the results could not  be  found.  One 
laboratory reported a  calculating mistake  for  which  the  true 
value is lower  by  one  order of magnitude  (Lab.  C). 
6.2.  ~~~!~~!~!~!~~-~!-E~!~~!~ 
By  all but  two  laboratories,  which  use  gas  chromatography or 
thin-layer chromatography  the  phenol  content was  determined 
by  colorimetric methods.  The  colour-reagent  4-amino-antipyrine 
was  used  by  26  laboratories,  other colour-reagents by  4  labo-
ratories.  The  samples  were  prepared  for  analysis mostly  by 
distillation,  but also by filtration or extraction  (table 8.6.). 
The  fin£1  evaluation did not  show  any  significant differences 
caused by  the different methods. 
2,6-dichlorophenol  had  been used  for spiking sample  C when 
preparing the  samples.  This  compound  could have  been  detected 
only by  gas  chromatography or thin-layer chromatography.  These 
methods,  however,  were  only applied qualitatively by  two  labo-
ratories.  Using the colorimetric  method,  2,6-dichlorophenol 
can  be  determined by  the reaction with p-nitraniline  up  to 
5  % only or,  with  4-amino-antipyrine,  up  to  9  %.  Therefore 
no  difference  could  be  expected in the  measurements  of sample 
A and  B on  one  hand  and  sample  C on  the  other. - 10 -
The  results of the  determination of phenols  were  clearly 
grouped  more  closely together than  those  of cyanides  (figure 
9.3.  and  9.7.).  However,  it must  be  recalled that  the  measured 
concentrations lay in a  range  which  correspondended  to  that of 
a  heavily polluted surface water. 
No  explanation could be  found  for  the outlying results of  some 
laboratories.  The  investigation on  time  dependence  which  had 
been  carried out  as  one  of the  preliminary examinations  (see 
section 3.2.)  had  shown  slight  changes  of the  phenol  content 
during  the first 10 days  (figure  9.6.1.).  When  evaluating  the 
results of all measurements  by  the participating laboratories 
no  time  dependence  of the  measured  concentrations  could be  de-
tected  (see  figure  9.6.2.).  The  mean  values  of  samples  A,  B 
and  C show  - as  was  to be  expected  - no  significant difference. 
The  mean  concentrations of phenols  are  7,8  mg/1  (standard 
deviation 1,0 mg/1)  (see  tables 8.9.).  Whe~ comparing  the 
means  of 33  individual series of  measurements  of samples  A 
and  B only  4  were  different at the 1  % significance level 
(see  Youden  plot at  figure  9.3.). 
Instead of,  or in addition  to,  the  determination of aliphatic 
hydrocarbons  (  of the  participating laboratories analyzed  the 
samples  for total organic  carbon.  For  this they  measured 
either the  carbon  dioxide,  formed  from  the  organic  carbon, 
by  an  IR-detector  (3  laboratories)  or  methane  by  a  flame-
ionisation-detector  (3  laboratories)  (see  table 8.7.).  The 
specific  methods  of measurement  could  not  account  for  the 
differences of  the  individual results  (see  table 8.3.).  Only - 11  -
the  values  of  one  laboratory showed  significant differences 
according to whether  the  samples  had  been  mixed  or centri-
figated  and  decanted before  measurement.  The  difference 
between  the  mean  values of samples  A and  B is significant 
on  the 1  %level.  At  the  same  significance level 3,  out 
of  7 series of  measurements,  were  different  and  4  not.  Due 
to  the limited number  of results any  time  dependence  could 
not  be  evaluated. 
Determinations  of the  content of aliphatic hydrocarbons  were 
carried out  by 16 laboratories using the  in~ra-red method. 
One  laboratory determined the residue  by  gravimetry after 
acidification  and  extraction with petroleum ether;  their 
measurements  having  the  largest variation of single values. 
When  determining  the  hydrocarbons  by  the  IR-method  the 
standard deviations  of the single values  were  in some  cases 
quite small  (see  figure  9.5.).  A comparison  of all measurement 
results showed  large differences which  could not  be  accounted 
for  by  different precleaning with  and  without  absorption  on 
florisil or  Al2o
3
.  The  significant difference of the  means 
of samples  A and  ~ could not  be  explained.  Even  though  sample 
B was  bottled before  sample  A  from  the  water  container  the 
concentrations  found  were  lower in B than in A,  the  mean  of 
B being 0,9 mgC/1  compared  to 1,9 mg  C/1  in A.  The  assumption 
that part of the  hydrocarbons  evaporated during the bottling 
procedure  could  explain why  sample  C showed  the  lowest  con-
centrations,  having been bottled 24  hours later.  But  in this 
case,  the  mean  of sample  A should also  ha~e been  lower  than 
that of B.  Storage  time  effects,  until the  samples  were - 12 -
analysed,  could not  be detected because  of the large variations 
in the results. 
7.  ~-~-~-~-~-~-l 
With  the participation of 34  laboratories  from  8 Member  States 
of  the  ~uropean Community  a  preliminary collaborative study on 
the  detection of cyanides,  phenols  and  hydrocarbons  in surface 
water  was  conducted.  The  samples  were  received by  nearly all 
participants  ~ithin 6  days  of shipment,  only the  transport  to 
7  participants  taking  a  longer  time.  With  a  few  exceptions the 
variation in temperature during transport  was  relatively small. 
Each participating laboratory chose  the  method-of analyzing the 
samples.  An  appraisal of the particular methods  could not be 
done. 
In detail the evaluation showed  that  the determination of hydro-
carbons  and  cyanides in surface water  may  lead to considerably 
different results.  In higher concentration ranges  (7 1  mg  CN-/1) 
the results of the  measurements  of cyanide  content were  in 
better agreement.  In the  concentration range  given in this study 
the  determinations of phenol  showed  the smallest variation of 
all parameters studied.  In general the results of the multiple 
determinations  of all parameters  by  the  individual laboratories 
agreed  fairly well. - 13  -
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 - 25  - .J. 9. 
INTERLABORATORY  TEST  SAPIPLE  A  r:f ANID 
LAB  MEASURED  CD NCENTR AT ION  (MICROGRAP1/LITER)  I'IEAN  sT .oEv. 
H  110  110  110  110  110.0 
K  56  46  58  47  51.8  6.13 
R  2300*  2900*  2400*  1900*  2375.0  411.30 
T  140  160  170  180  162.5  17.08 
F"r  110  100  150  110  117.5  22.17 
G  43  52  45  42  45.5  4.51 
y  130  130  120  130  127.5  5.00 
DO  150  165  160  150  156.3  7.50 
s  96  85  90.5  7.78 
I  110  110  110  110  110.0 
EE  130  130  130  120  127.5  5.00 
u  30  31  31  30  30.5  0.58 
Q  5300*  4550*  3150*  2920*  3980.0  1137.22 
J  390*  380*  380*  380*  382.5  5.00 
v  150  160  190  140  160.0  21.60 
N  70  65  67.5  3.54 
A  1  16  7  5  7.3  6.34 
L  1170*  1160*  1165.0  7.07 
c  1100*  1260*  1153*  1171.0  81.50 
GG  100  300*  300*  200  225.0  95.74 
D  20  30  25  20  23.8  4.79 
X  170  170  150  163.3  11.55 
P1  140  150  160  140  147.5  9.57 
P2  630*  630*  600*  620.0  17.32 
1'1  142  136  139  139.0  3.00 
z  50  50  50  50  50.0 
AA  2111  37  42  44  35.8  10.90 
BB  40  40  40  40.0 
HH  100 
PIE AN  D  F"  80 l'tE ASUR EJ't1ENTS  =  95.0  MICROGR~/LITER 
STANDARD  DEVIATION  (SINGLE  MEASUREPIENT) 
53.7  MICROGRAM/LITER =  56.5  PERCENT 
ST Arll  ARD  DE VI  AT ION  ( 1'1 EAN) 
6.0 I'IICROGRAM/LITER =  6.3  PERCENT 
CONF'IDENCE  INTERVAL  (95%) 
12.1  I'IICROGRII'I/LITER =  12.7 PERCENT 
MITE: 
DOUBLE  LETTERS  ARE  CDDES  OF'  LAfiJRATORIES  OTHERWISE  CDDED  flY  SMALL  LETTERS • 
NUI'IBE:RS  tDI'IBINED  WITH  LETTERS  a-tARACTERISE  DI  rF"ERENT  ANALYTICAL  METHODS  . 
USED  fN  A  LABJRATORY. - 26  -
8.9. 
INTE:RLAEilRATORY  TEST  SAI'IPLE:  B  CVANID 
LAB  MEASURED  CON CENT RATION  (I'IICROGRPJ'I/LITE:R)  PIEAN  sr  .otv. 
H  120  120  130  130  125.0  5.77 
K  119  120  112  111  115.5  4.65 
R  3000*  3300*  2900*  3300*  3125.0  206.16 
T  180  160  160  180  170.0  11.55 
rr  140  150  140  130  140.0  8.16 
G  47  50  47  42  46.5  3.32 
v  140  140  140  140  140.0 
DO  195  170  145  165  168 .a  20.56 
s  NN  NN  NN  NN 
I  120  120  120  120  120.0 
E:E  140  140  130  136.7  5.77 
u  38  35  38  38  37.3  1.50 
Q  4600*  3250*  2350*  1820*  3005.0  1216.18 
J  370*  380*  380*  380*  377.5  5.00 
v  230  200  230  230  222.5  15.00 
N  80  85  112  92.3  17.21 
A  5  10  4  8  6.8  2.75 
L  1220*  1220*  1220.0 
c  333*  553*  506*  464.0  115.8  6 
GG  200  200  200  200  200.0 
0  30  25  30  25  27.5  2.89 
X  190  200  180  190.0  10.00 
P1  82  85  97  97  90.3  7.89 
P2  560*  570*  530*  530*  547.5  20.62 
1'1  153  157  164  158.0  5.57 
z  23  23  23  23  23.0 
AA  37  35  76  36  46.0  20.02 
BB  20  20  20  20.0 
HH  100 
l'l E:AN  0 F"  Bf/J  PIEASURE1lENTS  =  107.6 I'II CROGRAI'I/LITER 
STAr.DARD  0 EVIATION  (SINGLE  MEASUREI'IENT) 
65 .0  PI I CRO GRAM/LITER =  6¢.4  PERCENT 
STAI\0 ARD  DE:VI ATm N  (MEAN) 
7.3  MICROGRPJ¥1/LITE:R  =  6.8  PERCENT 
CONF"IDENCE  INTERVAL  (95%) 
14.6 I'll  CROGRPJ¥1/LITER  =  13.6 PERCENT 
~TE:: 
DOUBLE  LmERS  ARE  CDDES  OF"  LAa:JRATORIES  OTHERWISE  CDDED  BY  SIWIALL  LETTERS. 
NUI'IBERS  CD~BINED WITH  LETTERS  CHARACTERISE  DIF"FERENT  ANALYTICAL  METHODS 
USED  BY  A LAF.llRATORV. - 27  -
8.9. 
INTERLABORATORY  TEST  SAMPLE  C  CY ANID 
LAB  MEASURED  CON C  ENTR AT ION  (MICRO GR Jfi/L  ITER)  l'tEAN  ST .DEV. 
H  3350  3350  3350  3330  3345.0  10.00 
K  3540  3430  3230  3150  3337.5  179.14 
R  6000  5400  6f/J00  5200  5650.0  412.31 
T  3000  3700  3500  3400  3400.0  294.39 
FT  3500  3480  3540  3580  3525.0  44 •. 35 
G  3000  3000  3000  3000  3000.0 
y  4200  4000  390Ql  4100  4050.0  129.10 
DO  4875  5000  5125  5125  5031.3  119.68 
s  3640  3620  3630.0  14.14 
I  3450  3450  3450  3500  3462.5  25.00 
EE  27r/Jf/J  2700  29f/Jr/J  2766.7  115.47 
u  3190  3060  3500  3440  3297.5  2f/J7 .59 
Q  11600*  8700*  5800  5900  8000.0  2750.76 
J  4320  4250  4300  4300  4292.5  29.86 
v  2400  3200  3000  27f/Jf/J  2825.0  350.00 
N  3200  2700  2950.0  353.55 
A  2152  2490  2490  1920  2263.0  278.70 
L  2250  2240  2245.0  7.07 
c  26000*  28000*  20500*  24833.3  3883.73 
GG  3600  3700  3000  3700  3500.0  336.65 
D  1220  1150  1080  1090  1137.5  65.51 
X  3870  3860  3780  3836.7  49.33 
P1  5360  6050  5480  5300  5547.5  343.26 
P2  3120  3200  3200  3160  3170.0  38.30 
1'1  3420  3400  3410.0  14.14 
z  2507  2590  2510  2510  2529.3  40.52 
AA  1100  1700  2290  2200  1822.5  547.14 
BB  1230  120(tJ  1250  1226.7  25.17 
HH  4300  4300  4300.0 
PI EAN  OF"  97  PIE ASUREMENTS  = 3391 .B  PliCROGRAM/LITER 
STANDARD  DEVIATION  (SINQ..E  MEASUREMENT) 
1170.1 I'IICROGRN¥1/LITER =  34.5 PERCENT 
STArD ARD  0 EVIATION  (ME AN) 
118.8  MlCROGRAio/LlTER =  3.5 PERCENT 
CONF'lDENCE  INTERVAL  (95%) 
238.7 MICROGRAM/LITER  =  7.0  PERCENT 
I\OTE: 
DOUELE  LETTERS  ARE  !DOES  Of"  LAFllRATORIES  OTHERWISE  CODED  BY  SMALL  LETTERS. 
NUI'IBERS  IDMBINED  WITH  LETTERS  Cl-IARACTERISE  DIF"F"ERENT  ANALYTICAL  METHODS 
USED  BY  A LA a:J RATORV. - 28  -
8.9. 
INTrRLABORATORV  TrsT  SAI'IPLr  A  PHE:MlL 
LAB  IWIE:ASURED  CONCENTRATION  (1¥1ICROGR~/liTER)  I'IE:AN  sT  .oe:v. 
H  8160  7920  7920  8000.0  138.56 
K  7600  6900  7 600  7600  7425.0  350.00 
R  7350  7650  7600  7400  7500.0  147.20 
r  7100  6400  6900  6800.0  360.56 
T  8800  9200  9100  9033.3  208.17 
rr  6600  6100  6500  6200  6350.0  238.05 
G  1190*  1190*  1190*  1190*  1190.0 
v  7600  7700  7800  7600  7675.0  95.74 
0  8700  8700  8700.0 
DO  8000  8000  8000  8000  8000.0 
s  6830  6680  6755.0  106.07 
I  7440  7480  7440  7453.3  23.09 
EE  9500  9600  9300  9466.7  152.75 
u  7450  7750  7470  7500  7542.5  139.85 
B  11500*  12000*  11800*  11766.7  251.66 
Q  8000  8400  8300  8000  8175.0  206.16 
J1  9400  9400  9000  9400  9300.0  200.00 
J2  9400  9500  9400  9500  9450.0  57.74 
\11  7600  7600  7700  7600  7625.0  50.00 
\12  7800  7800  7800.0 
N  8000  8240  8240  8160.0  138.56 
A  7150  5700  7600  6400  6712.5  837.03 
L  76f/J0  7700  7650.0  7f/J.71 
E  7550  7530  7520  7480  7520.0  29.44 
c  9000  8500  8700  8733.3  251.66 
GG  3000* 
p  2860*  2880*  2900*  2800*  28 60.0  43.20 
X  16000*  13700*  12700*  14133.3  1692.14 
PI  7740  7745  7350  7611.7  226.62 
z  7570  7510  7850  7850  7695.0  180.65 
AA  6000  6100  5350*  52S0*  5675.0  436.84 
BS  7850  7850  7850  7850.0 
HH  7100  7100  6600  6933.3  288.68 
I'IE:AN  or  92  I'IE:ASUREJVIE1JTS  = 7803.4 I'IICROGRN'1/liTER 
STANDARD  DEVIATION  (5 INGLE  MEASUREMENT) 
884.8  "ICROGRA~LITER =  11.3  PERCENT 
STANDARD  DEVIATION  (1¥1E:AN) 
92.3  I'IICROGRPJVI/liTE:R  =  1.2 PERCENT 
CONFlDE:NCE:  INTERVAL  (95%) 
18 5 .3  I'll CRO GRA "f  LITER  =  2.4  PERCENT 
NOTE: 
DOUB..E  LETTERS  ARE:  llJDE:S  or LAEilRATORIE:S  OTHERWISE:  CXJDED  BY  SMALL  LETTERS. 
NUMBERS  lDMBINED  WITH  LETTERS  OiARACTE:RISE:  DIF'FERE:NT  ANALYTICAL  ME"ffiODS 
USED  SV  A LABORATORY • - 29 '-
8.9. 
INrERLABORATORY  TEST  SAMPLE  8  PHrNOL 
LAB  MEASURED  CDNCENTRATmN  ( MICROGR~/LITER)  fVIEAN  ST .DEV. 
H  7920  7920  7920  7680  7860.0  120.00 
K  7000  7350  7600  7000  7237.5  292.62 
R  7fJ/J0  8000  8000  7600  7800.0  230.94  ,.  6500  6600  6100  6400.0  264.58 
T  8400  8800  9000  8733.3  305.51 
rr  6400  6400  6700  6600  6525.0  150.00 
G  1380*  1400*  1360*  1400*  1385.0  19.15 
y  7700  7700  7600  7700  7675.0  50.00 
0  8700  8700  8700.0 
DO  7950  8100  8000  8150  8050.0  91.29 
s  7050  6840  6945.0  148.49 
I  7600  756f/J  7460  7540.0  72.11 
EE  6800  6900  6600  6766.7  152.75 
u  7500  7830  7750  7870  7737.5  166.01 
B  12400*  12000*  1240~*  12266.7  230.94 
Q  7800  8800  7900  7800  8075.0  485.63 
J1  9000  9000  9200  9800*  9250.0  378.59 
J2  10000'*  9600  9600  960~  9700.0  2~0.00 
V1  6600  6600  6600  6600  661tl0.0 
V2  6800  6800  6800.0 
N  7940  8000  7970.0  42.43 
A  76/Jr/J  8000  8700  7900  8050.0  465.47 
L  78/Jf/J  7800  7700.  r/J  141.42 
E  7720  7720  7770·  7820  7757.5  47.87 
c  9500  7200  8700  8466.7  1167.62 
GG  2500* 
p  2960*  2980*  2830*  2970*  2935.0  70.47 
X  14800*  12200*  16400*  14466.7  2119.75 
1'1  7400  7390  7470  7420.0  43.59 
z  797f/J  8240  7600  7660  78 67 .s  296.58 
AA  7700  7750  7000  7200  7412.5  370.53 
BB  7500  7400  7300  6300  7125.0  556.03 
HH  7100  7100  6600  6933.3  288.68 
PIEAN  OF"  93  MEASUREMENTS  = 7657.0  PIICROGRAM/LITER 
STANDARD  DE·VIATION  (SINf1E MEASUREMENT) 
790.9  ~ICROGRAMVLITER =  10.3 PERCENT 
STANDARD  DEVIATION  (MEAN) 
82.0 Pli CROGRAI'I/LITER =  1.1  PERCENT 
CONF'IDENCE  INTERVAL  (95%) 
164.8  ~ICROGRAM/LITER =  2.2 PERCENT 
NOTE: 
OOUBLE  LETTERS  ARE  CD DES  OF'  LABORATORIES  OTHERWISE  lllDED  BY  SPIALL  LffiERS • 
NUMBERS  aJMBINED  WITH  LETTERS  CHARACTERISE  DIF"F'EREI\fT  ANALYTICAL  METHODS 
USED  rJf  A LABORATORY. - 30  -
.  ..,  9  v.  • 
INTERLABORATORY  TEST  SAI'IPLE  C  PHEMJL 
LAB  MEASURED  tDNCENTRATION  (~ICROGRAM/LITER)  1'1 EA N  ST .DEV. 
H  8160  816(/J  8160  8160  8160.0 
K  70~0  7100  7200  7000  7075.0  95.74 
R  7700  7800  7800  7800  7775.0  50.00 
r  6800  6600  6300  6566.7  251.66 
T  8800  8700  8800  8766.7  57.74 
fF"  6400  6200  6300  6200  6275.0  95.74 
G  7750  7850  7850  7850  7825.0  50.00 
y  7800  7700  7700  .7700  7725.0  50.00 
0  9200  9250  9225.0  35.36 
DO  7950  7850  8f/JI1l0  8000  7950.0  70.71 
s  7070  7000  7035.0  49.50 
I  762(/J  7440  7680  7580.0  124.9~ 
EE  9100  9100  9200  9133.3  57.74 
u  8200  8130  8300  81~0  8182.5  88.84 
8  11800*  12000*  11500*  11766.7  251.66 
Q  7600  8500  8500  80~0  8150.0  435.89 
J1  9400  9000  9400  9600  9350.0  251.66 
J2  9500  9600  9500  9400  95f/J(lJ.0  81.65 
V1  6900  7000  fB00  6900  6925.0  50.00 
V2  7000  7r/J00  7000.0 
N  828~  8000  7880  8053.3  205.26 
A  8150  5700*  7300  7300  7112.5  1023.37 
L  7800  8000  790f/J .0  141.42 
E  8070  8070  809(!)  7970  8f/J5f/J.0  54.16 
c  7800  7500  8400  790f/J.f/J  458.26 
GG  250* 
p  2800*  27r/Jill*  2700*  3000*  2800.0  141.42 
X  15900*  14100*  15700*  152f/l0.rtJ  953.94 
PI  7370  7110  725!tl  7243.3  13f/J.13 
z  7730  '  7620  8150  818m  7920.0  286.71 
AA  7500  7250  7300  7300  7337.5  110.87 
BB  7850  13030*  8090  9 656.7  2923.86 
HH  75f/J(lJ  7500  6800  7300  7275.0  330.40 
ME AN  0 r  98  MEASUREMENTS  = 7843.3  ~ICROGRAM/LITER 
STANDARD  DEVIATION  (SINGLE  MEASUREMENT) 
805.4  ~ICROGRAM/LITER =  1111.3  PERCENT 
STANDARD  DEVIATION  (MEAN) 
81.4  MICfllGRAM/LITER =  1.~ PERCENT 
CON F"IDENCE  INTERVAL  (95%) 
163.5 MICROGRAM/LITER  =  2.1  PERCENT 
NOTE: 
DOUELE  LETTERS  ARE  CDDES  0 F'  LAOORATORIES  OTHER\!JISE  CODED  BY  SMALL  LETTERS. 
NUMBERS  CDMSINED  WITH  LETTERS  CHARACTERISE  DirrERENT  ANALYTICAL  METHODS 
USED  f1'l  A LABORATORY. - 31  -
0.9. 
INTERLABDRATORY  TEST  SAI'IPLE  A  TOC 
LAB  MEASURED  CON CE"NTRATION  (!'II CROGRAM/LITER)  I'IEAN  sT  .De:v. 
A1  44000  43500  45000  43500  44000.0  707.11 
A2  53000  53000  54000  52000  5:3000.0  816.50 
U1  47000  43500  43000  40500  43500.0  2677.06 
U2  46500  49500  49500  49000  48625.0  1436.14 
y  52000  52000  52000  52000  52000.0 
EE  49000  47000  48000.0  1414.21 
F'F'  4681Mb  45200  46800  46266.7  923.76 
GG  40300 
MEAN  OF'  26  MEASUREMENTS  =47676.9  I'IICROGRAI'I/LITER 
STANDARD  DEVIATION  (SINGLE  I'IEASUREMENT) 
4054.9  MICROGRAM/LITER  =  8.5 PERCENT 
STANDARD  DEVIATION  (MEAN) 
795.2 MICROGRAM/LITER=  1.7 PERCENT 
CO NF'IDEN CE  INTERVAL  ( 95~ 
1638.2 MICROGRAM/tiTER  =  3.4  PERCENT 
tOTE: 
DOUBLE  LETTERS  ARE  CODES  OF'  LABORATORIES  OTHERWISE  CDDED  8Y  SMALL  LETTERS. 
NUP1BERS  COMBINED  WITH  LETTERS  crtARACTERISE  DIF'FERENT  ANALYTICAL  METHODS 
USED  BY  A LABORATORY. - 32  -
INTERLABORATORY  TEST  SAMPLE  8  TOC 
LAB  PlEASURED  CONCENTRATION  ( I'! I CRO GR AIWI/L ITER)  MEAN  ST .DEV. 
A1  41500  40000  41000  430~0  41375.0  1250.00 
A2  45000  465.00  48500  47500  46875.0  1493.04 
U1  41000  41500  40500  41000  41000.0  408.25 
U2  43000  45500  45000  45000  44625.0  1108.68 
v  46000  46000  46000  45000  45750.~  500.00 
EE  47000  44000  45500.0  2121.32 
F'F'  46000  50000  48400  45200  47400.0  2203.03 
GG  39801/J 
MEAN  Of"  27  ~EASUREMENTS =44403.7 MICROGRAM/LITER 
STANDARD  DEVIATION  (SINGLE  1'1EASUREMENT) 
2840.6 PIICROGRAM/LITER  =  6e4  PERCENT 
STAMJARD  DEVIATION  (MEAN) 
546.7  PIICRJGRAM/LITER  =  1.2 PERCENT 
£DNF"IDENCI:  INTERVAL  (95%) 
1123.9  MICROGRAM/LITER  =  2.5 PERCENT 
NOTE: 
DOUBLE  LETI ERS  ARE  CODES  0 f"  LABORATORIES  OTHER\!IISE  tDDED  gy  SI'IALL  LETTERS • 
NUMBERS  COMBINED  WITH  LETIERS  CHARACTERISE  DIF'FtRENT  ANALYTICAL  I'IETHODS 
USED  BY  A LABORATORY. - 33  -
.-:)  n 
·-·  • 'j • 
INTERLABORATORY  TEST  SAMPLE  C  TOC 
LAS  MEASURED  OJNCI:NTRATION  (MICROGRAM/LITER)  PI EAN  sT .DEV. 
A1  49000  49500  52000  49500  50f/J(ll0 .0  1354.01 
A2  55000  56500  54000  55000  55125.0  1030.78 
U1  53000  51500  49500  51000  51250.0  1443.38 
U2  61~00*  56500  56000  5612)00  57375.0  2428.13 
y  55000  55000  55000  5500~  55r!J0f/J.0 
EE  51000  4912)00  50000.0  1414.21 
F"F'  51600  5itl0~0  55200  51600  52100.0  2200.00 
GG  50500 
I'IEAN  OF'  26  MEASUREMENTS  =528~3.8 MICROGRAM/LITER 
STANDARD  DEVIATION  (SINGLE  MEASUREMENT) 
2611.6  MICROGRAM/LITER=  4.9  PERCENT 
STANDARD  DEVIATION  (MEAN) 
'512.2  MICROGRAM/LITER  =  1.0 PERCENT 
CONF"IDENCE  INTERVAL  (95~) 
1055.1  I'IICROGRAM/UTER  =  2.0  PERCENT 
NOTE: 
DOUBLE  LETTERS  ARE  CODES  OF'  LASORATORIES  OTHERWISE  IDDED  BY  SMALL  LETTERS. 
NUI'!BERS  rDMBINED  WITH  LETTERS  Q-fARACTERISE  DIF'F"ERENT  ANALYTICAL  METHODS 
USED  BY  A LABlRATORY. - 34  ·-
~.9. 
INTERLABORATORY  TEST  SAMPLE  A  HYDCAR 
LAB  PlEASURED  CON CENTR ATIO N (I'll CROGRAM/LITE:R)  MEAN  ST.DEV. 
8  4011)  400  400  400  4(llfl).fl) 
c  800  1200  900  966.7  208.17 
E  500  500  500  500  500.0 
F"  1180 
G  3800  210fb  4400  4400  3675.0  1(.a87.43 
H  2450  2280  2380  2520  2407.5  102.43 
K  4100  3900  3900  4200  4025.0  150.00 
L  3000  24rb0  2200  1800  2350.0  500.00 
PI  14200*  11300*  1275Q1.fl)  2050.61 
N  500  fi/Hb  550.0  70.71 
0  1750  1700  1725.0  35.36 
Q1  500  500  5!ll~.fl) 
Q2  2900  2900  2900.0 
s  1800  1800  18(10  1800  18~0.0 
v  2000 
F'F"  7400*  3500  5450.0  2757.72 
HH  7fM/J  700  500  633.3  115.47 
MEAN  OF"  45  MEASUREMENTS  =  1854.7  MICROGRAM/LITER 
STAf\DARD  DEVIATION  (SING..E  MEASUREMENT) 
129 6. 4  1ft I CRO GR ~/LITER =  69.9  PERCENT 
STANDARD  DEVIATION  (ME/lN) 
193.3  PIICROGRAM/LITER  =  10.4  PERCENT 
CON riD ENC E INTER VAL  ( 9 5%) 
389.4  ~ICRDGRAM/LITER =  21.0  PERCENT 
~llTE: 
OOUSLE  LETTERS  ARE  CDDES  OF"  LAEDRATORIES  OTHERWISE  CDDEO  BY  SMALL  LETTERS. 
NlJ'IBERS  CDMBINEP  WITH  LETTERS  OiARACTERISE  DIF"F"ERENT  ANALYTICAL  METHODS 
USED  BY  A LABORATORY. - 35  -
8.9. 
INTERLABORATORY  TEST  SPIIPLE  8  HYDCAR 
LAB  PIE ASURfD  aJNCENTRATION  (MICROGRAI"'/LITER)  I'IEAN  ST.DEV. 
B  400  400  400  400  400.0 
c  400  400  40111  40111  400.0 
E  700  900  800  800  800.0  81.65 
r  410 
G  1100  1800  1600  2101/J  1650.0  420.32 
H  700  680  490  520  597.5  107.82 
K  1800  1800  1600  1300  1625.0  236.29 
L  1500  1100  1100  800  1125.0  287.23 
1'1  12200*  10900*  11550.0  919.24 
N  400  1000  700.0  424.26 
0  400  400  400.0 
Q1  250  250  250.0 
Q2  1300  1300  1300.0 
s  400  400  400  400  400.0 
v  2000 
F'F"  7000*  2000  4500.0  3535.53 
HH  500  400  450.0  70.71 
PIEAN  0 F"  45  PIEASUREI'IENTS  =  857.8  I'll Cfi)GRPJ¥1/LITER 
STANDARD  DEVIATION  (S INCl. E MEASUREMENT) 
561.6  MICROGRAM/LITER  =  65.5  PERCENT 
STAI'DARD  DEVIATION·  (MEAN) 
83.7  PIICAOGRAM/LITER  =  9.8  PERCENT 
CONF'IDENCE  INTERVAL  (95%) 
168.7  I'll CROGRPII/LITER  =  19 •  7  PERCENT 
MlTE: 
DOUBLE  LETTERS  ARE  CDDES  OF"  LABORATORIES  OTHERWISE  lllDED  BY  SMALL  LETIERS. 
NUMBERS  CDI'IBII'ED  WITH  LETTERS  a-t ARACTERISE  DIF'F'ERENT  ANALYTICAL  METHODS 
USED  F1f  A LABORATORY • - 36  -
,,  9 
:..;.  . 
INTERLABDR~ORY TEST  SAMPLE  C  HYDCAR 
LAB  MEASURED  CONCENTRATION  (MICROGRAM/LITER}  PIE AN  ST.DEV. 
B  400  400  400  400  400.0 
c  400  400  400  400  400.0 
E  900  130  170  170  342.5  372.14 
r  420 
G  3500*  3200*  2800*  2900*  3100.0  316.23 
H  240  521])  350  320  357.5  117.86 
K  1200  1200  1300  1400  1275.0  95.74 
L  1~0  900  1200  700  1100.0  391.58 
PI  11400*  4730*  8065.0  4716.40 
N 
0  400  400  400.0 
Q1  170  170  170.0 
Q2  1200  1200  120r[J.0 
s  400  400  400  400  400.0 
v  2000* 
F'F'  2400*  2000*  2200.0  282.84 
HH  100  100  100  100.0 
PIEAN  OF'  38  I'IEASUREMENTS  =  5  62 •  1  1'1 I CRO GR AI'I/L ITER 
STANDARD  DEVIATmrJ  (SINGLE  MEASUREMENT) 
423.8  I'IICROGRAM/LITER = 75.4  PERCENT 
STArtlARD  DEVIATION  (I'IEAN) 
fl3 .7 I'IICROGRPJ¥1/LITER  =  12.2 PERCENT 
CDNF1DENCE  INTERVAL  (95%) 
139.3  PII CROGRAM/LITER  =  24 .a  P ERCl:NT 
NlTE: 
OOUBLE  LETTERS  ARE  CDDES  OF'  LABORATORIES  OTHERWISE  CDDED  SV  SMALL  LETTERS. 
NLPIBERS  CIJPtBINED  WITH  LETTERS  CHARACTERISE  DIF"F'EREMT  ANALYTICAL  METHODS 
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0,15 
8,0  9,0 
Fig.  You den plot for samples A and B 
a)  Cyanides  b)  Phenols 
+ 
0,20  mg/1 
Sample A 
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c) 
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II 
------·  I 
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0,02  0,06  0,10  0,14  0,18  mg/1 
II 







I  • 
d) 
1,6  2,2  2,8  3,4 4,0 4,6 5,2 6,4  6,4  mg/1 
Fig.  Frequency distribution of individual detominations of cyanides. a)  Sample A. b)  Sample A 
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Luxembourg~ - 55- 10.1. 
Directorate  General  Luxembourg,  17 June  1974 
for Social Affairs  VDV/jn 
Health Protection 
Directorate  Environment  and  Consumer 
Protection Service 
EXPLANATORY  NOTE 
on 
A COLLABORATIVE  EXERCISE  ON  THE  DETERMINATION  OF  CYANIDE  - PHENOLS 
AND  HYDROCARBONS  IN  SURFACE  WATER  SAMPLES 
I.  In response  to  the  wish  expressed  by  the  national  experts at 
the  meeting  of  22  - 23  Jan.  1974,  the  Health  Protection Direc-
torate of the  Directorate General  for  Social Affairs in colla-
boration with  the  Environment  and  Consumer  Protection Service 
of the  C.E.C.  are organizing a  collaborative exercise in re-
gard  to  the quantitative  measurement  of cyanides,  phenols  and 
hydrocarbons  in surface water  samples.  The  aim  of this pro-
gramme  is to investigate  on  Community  level  the  comparability 
of measurement  of results in order to facilitate the objective 
evaluation on  a  common  base  of the health hazards  involved. 
II.  The  samples will  be  sent  to  the laboratory interested to  par-
ticipate at this exercise,  not later than  the beginning of 
September.  The  results have  to  be  returned before  the  5th of 
October.  The  discussion of results will  take  place in a  mee-
ting with  the  participating laboratories in Luxembourg  on  the 
4th and  5th November  1974. 
III.  Each sample will consist of 3  x  2  litres. 
Sample  "A"  Synthetic  "surface water"  with  unknown  composition 
Sample  "B"  Surface water  with  unknOtln  composition 
Sample  "C"  Surface water spiked with  cyanide,  phenols,  hydro-
carbons. -56- 10.1. 
The  three samples will be  stabilised with  NaOH  (pH  11)  to  ensure 
conservation  for  cyanides  and  phenols. 
You  will be  advised by  telex of the date of flight  sending the 
samples  so  as  to  be  able  to get  them  as  soon  as possible. 
Because  we  know  that transport over  a  long  per.iod  of  time 
could cause  modifications in waters  and  dispersions of results, 
to obtain the  most  comparable results possible,  please  take 
care  of additional  parameters: 
1)  Control  T
0  on reception:  thermometer  enclosed with the 
bottles in the box 
2)  Note  the  date of reception 
3)  Note  exact  date  of analysis 
4)  Standard  form  for  transmission of results will be  en-
closed in each  box  of samples. 
IV.  We  kindly request  the laboratories  to  closely adhere  to  the 
following  points: 
1)  Each  sample shall be  investigated in quadruplicate 
('ut minimum  duplicate) i.e. starting  from  four  separate 
samplin~and analyzed by  the  same  experienced worker  for 
cyanides,  phenols,  hydrocarbons. 
2)  The  results must  be  reported in mg/1  without  averaging. 
!~!-~!~~!~~-~~~~!~-~!-~!~~-~!!~E!_2_2~~~~~E-!2Z~-~~: 
Prof.  Dr.  K.  AURAND 
Institut fur  Wasser-,  Boden- und  Lufthygiene 
des  Bundesgesundheitsamtes 
1000 Berlin 33 
Postfach  (B.R.D.) 
using a  standard  form  supplied. S.  JOHNSON 
Environment  and  Consumer 
Protection Service 
C.E.C. 
200,  rue  de  la Loi 
BRUXELLeS  (Belgique) 
-57-
ANNEX  I  :  Participants  formular 
10.1. 
Dr.  J.  SMEETS 
Division Environmental  Hygiene 
Health Protection Directorate 
C.E.C. 
Centre  Louvigny 
LUXEMBOURG  (G.D.) -58- 10.1. 
ANNEX  I 
PARTICIPANTS  FORMULAR 
Our  laboratory agrees  to participate to  the  intercomparison 
programme  "CYANIDE,  PHENOLS  and  HYDROCARBONS  in surface water 
samples" 
- Name  of Laboratory 
- Address 
- T·elephone 
- Person  to contact 
After compiliag this,  please  send back to: 
Dr.  J.  SMEETS 
Division Environmental  Hygiene 
Health Protection Directorate 
C.E.C. 
Centre  Louvigny 
LUXEMBOURG  (G.D.) -59-
10.2. Note  enclosed in the sample boxes 
Prof.  Dr.K.  Aurand 
Dr.  M.  Sonneborn 
im 
Institut fiir 
Wasser-,  Boden- und  Lufthygiene 
des  Bundesgesundheitsamtes 
10.2. 
Berlin-Dahlem,  den  26.Aug.l974 
Corrensplatz  1  · 
To  all participants of the  Cyanides,  Phenols  and  Hydrocarbons 
Quality Control 
Re:  Collaborative Exercise  on  the  Determination of Cyanide,  Phenols 
and  Hydrocarbons  in Surface  Water  Samples 
The  Commission  of the  European  Communities,  Luxembourg,  h~s 
charged  us  with the technical  performance  of above  mentioned 
study,  and  we  hereby like to thank  you  once  more  for  your 
readiness of participating in this exercise.  Having  informed 
you  first by  Explanatory  Note  of June 17th,  1974,  we  send  you 
today the  samples  to be  studied. 
Each  sample will consist of 3  x  2  litres. 
The  three  samples  are stabilised with  NaOH  (pH  11)  to ensure 
conservation for  cyanides  and  phenols. 
Please  take  note  of the  following  parameters: 
1)  Control  maximum  temperature  during transport  on  reception. 
You  will  find  a  maximum-thermometer  in the  box  enclosed 
with the bottles 
2)  Note  date  of reception 
3)  Note  exact  date of analysis 
4)  Please  send  the results of your  analysis  - without  any 
corrections  - in the standard form,  enclosed in the  box, 
up  to  October  5th,  1974. - 60-
The  standard  form  of the results should  be  sent  to 
Prof.  Dr.  K.  Aurand 
Dr.  M.  Sonneborn 
10.2. 
Institut fur  Wasser-,  Boden- und  Lufthygiene 
des  Bundesgesundheitsamtes 
1  Berlin  (W)  33 
Corrensplatz 1 
5)  Each  sample  should  be  investigated in quadruplicate  (but 
minimum  duplicate) i.e. starting from  four  separate samplings 
and  analysed by  the  same  experienced worker  for  cyanides, 
phenols  and  hydrocarbons. 
6)  On  receipt of the  samples,  moreover  we  kindly ask you  to 
immediately send us  in advance  enclosed  post  card with the 
following  datas: 
I.)  Date  of arrival of the  samples at your  laboratory:  ••••• 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































EG  collaborative study: 
1.1.  Treatment  before distillation: 
1.2.  Distillation: 
1.3.  Treatment  after distillation: 
2.1.  Colorimetric  determination: 
Color  reagent: 
Incubation  time: 
Wave  length of measurement: 
Extraction of the  color-phase: 
2.2.  Ionspecific electrodes: 
2.3.  Titrimetric determination: 
Indicator: 
2.4.  Other  methods: 
10.4. 
0cde  number: 
3.  2~~~!~!~~!~~~-E~~~! (the  method  is normally used  for 
analysis of water  samples): 
4.  Detection limit: - 63  -
Code  number: 
EG  collaborative  study:  P  h  e  n  o  1  s 
1.1.  Extraction 
1.2.  Distillation: 
1.3.  Other  methods: 
2.1.  Colorimetric  determination: 
Color reagent: 
Incubation  time: 
Wave  length of measurement: 
Extraction of the  color-phase: 
2. 2.  G-1-C: 
2.3.  Other  methods: 
3.  9~~~~~~~~~~~~-~~~~! (the  method  is normally  used  for 
analysis of  water  samples): 
4.  Detection limit: - 64-
Code  number: 
EG  collaborative study: 
1.1.  Extraction: 
1.2.  Absorption  by  Florisil: 
1.3.  Other  methods: 
2.1.  Infrared-spectroscopy: 
Calibration standard: 
2.2.  Other  methods: 
3.  9~~~~~~~~~!~~-~~~~! (the  method  is normally used 
of water  samples): 
4.  Detection limit: 




- 65  -
LIST  OF  LABORATORIES 
participating in the  intercomparison study 
ADDRESS 
"Department  Water" 
Institut d'Hygiene et d'Epide-
miologie 
Ministere  de  la Sante  Publique 
14,  rue  Juliette Wytsman 
1050 BRUXELLES 
Institut  MALVOZ 
NAME  OF  RESPONSIBLE 
PERSON 
Mr.  DE  SCHEPPER,  H. 
Service  d'Hygiene  Mr.  VAN  BENEDEN,  P. 
4,  Quai  du  Barbou 
4000  LIEGE 
Laborajoire  Provincial  de 
Toxicologie  du  Travail  Mr.  DELLA  FIORENTINA 
151  Boulevard  de  la Constitution 
4000  LIEGE 
Department  of Chemistry  Mr.  VAN  CAUWENBERGHE, 
Universitaire Instelling Antwerpen  K. 
Universitietsplein 1 
2610  WILRIJK 
Esbjerg  Kommune 
Hszjgvej  25 
6700  ESBJERG 
Odense  Kommunes  Laboratori~~ 
60,  Rug&rdsvej 
5000  ODENSE 
Institut Municipal  de  recherches 
sur l'alimentation humaine  et 
ani  male 
Chef  du  Service  Chemie  des  Eaux 
Rue  Prof.  Vezes 
33000  BORDEAUX 
Mrs.  ULRICH,  G. 
Mr.  FUNDER-SCHI1IDT,B. 
Mr.  FAUGERE,  J.G. COUNTRY 
- 66-
ADDRESS 
Centre  d'Etudes et  de  Recherches 
des  Charbonnages  de  France 
B.P.  27 
60100  CREIL 
Societe  Lyonnaise  des  Eaux 
10,  rue  de  la Liberte 
78230  LE  PECQ 
Institut Pasteur  de  Lyon 
77,  rue  Pasteur 
69365  LYON  CEDEX  2 
Laboratoire Societe  des  Eaux  de 
Marseille 
25,  rue  Charles  Kaddouz 
13012  MARSEILLE 
Laboratoire  de  pollution atmosphe-
rique 
64  Lagor  B.P.  5 
64150  MOURENX 
Laboratoire  d'Hygiene  de  la Ville 
de  Paris 
Ministere  de la Sante  Publique 
1  bis,  rue  des  Hospitalieres 
St.  Gervais 
75004  PARIS 
Service  de  Controle  des  Eaux 
Laboratoire  4e  Controle  des  Eaux 
de  la Ville  de  Paris 
144  Av.  Paul  Vaillant  Couturier 
75014  PARIS 
Laboratoire  de  chimie 
Ecole  Nationale  de  la Sante  Publique 
Avenue  du  Prof.  Leon-Bernard 
35043  RENNES  CEDEX 
NAME  OF  RESPONSIBLE 
PERSON 
Mr.  FERRAND,  R. 
Hr.  BUFFLE 
Hr.  VIAL,  J. 
Mr.  BOSSY,  G. 
Mr.  BOURBON,  P. 
Mr.  FESTY,  B 
Mr.  MONTIEL,  A. 





Institut  Fran~ais du  Petrole 
1  et  4  Av.  du  Bois  Preau 
92502  RUEIL  MALMAISON 
I.R.CH.A.  - Ministere  du  Deve-
loppement  Industrie et Scientifique 
B.P.  n°  1 
91710  VERT-LE-PETIT 
Ruhrverband  UJd  Ruhrtalsperren-
verein 
Chemisches  und  bio1ogisches 
Laboratorium 
Kronprinzenstr.  37 
43  ESSEN  1 
Institut  fur  Wasser-,  Boden- und 
Lufthygiene  des  Bundesgesundheits-
amtes 
Kennedyallee  97 
6  FRANKFURT/MAIN 
Bundesansta1t  fur  Gewasserkunde 
Kaiserin  Augusta-Anlage  15 
5400  KOBLENZ 
Institut fur  Hygiene  und  Mikro-
bio1ogie  der  Universitat  des 
Saar1ardes 
Med.  Fakultat,  Haus  5 
665  HOMBURG/Saar 
Labora~orio Provinciale d'Igiene 
e  Profi1assi 
Reparto  Chimico 
Via  Ponte  a11e  Mosse  no.  211 
FIRENZE 
Laboratorio  Provinciale d'Igiene 
e  Profilassi 
Reparto  chimico 
P  I  S  A 
10.5. 
NAME  OF  RESPONSIBLE 
PERSON 
Mr.  GATELLIER 
Mr.  CABRIDENC,  i 
Mr.  KOPPE 
Mr.  DIETZ 
Mrs.  MUHLE,  A. 
Mr.  KLEIN,  K. 
Mr.  RUBELT,  Ch, 
Mr.  BIFFOLI,  R. 
Mr.  TAPONECO COUNTRY 
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ADDRESS 
Istituto Superiore  di Sanita 
Laboratori  Chimici  - Reparto  acque 
299,  Via  Regina  Elena 
R  0  M  A 
Istituto Ricerca sulle acque 
Via  Reno  1 
R 0  M  A 
Luxembourg  Ministere  de  la Sante  Publique 
Institut d'Hygiene et de  Sante 
Publique 
Laboratoires  des  Eaux 
la,  rue  Auguste  Lumiere 
LUXEMBOURG 
The  Nether- Rijksinstituut voor  de  Volks-
lands  gezondheid 
United 
Kingdom 
Postbus  1 
BILTHOVEN 
Rijksinstituut  voor  Drinkwater-
voorziening 
Parkweg  13 
's GRAVENHAGEN  - DEN  HAAG 
Rijksinstituut voor  de  Zuivering 
van  Afvalwater 
Westeinde  3a 
VOORBURG 
Anglian  Water  Authority 
Essex  River  Division  Laboratory 
Rivers  House,  Springfield Road 
CHELMSFORD  - Essex 
Regional  Laboratory 
Severn-Trent  Water  Authority 
St.  Martin's  Road 
FINHAM-COVENTRY  CV3  6  PR 
NAME  OF  RES.PONSIBLE 
PERSON 
Mr.  DE  FULVIO,  S. 
Mr.  PASSINO,  R. 
Mr.  HANSEN,  P. 
Mr.  FONDS 
Mr.  ZOETEMAN,  C. 
Mr.  BAAIJ,  P.K. 
Mr.  EASTMAN,  G.M. 
Mr.  LEWIS,  W.M. COUNTRY 
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ADDRESS 
Thames  Water  Authority 
140  Gower  Street 
LONDON  WC  1 
Anglian  Water  Authority 
Diploma  House 
Grammar  School  Walk 
HUNTINGDON 
North  West  Water  Authority 
Dawson  House 
Great  Sankey 
WARRINGTON  - Lanes.  WA2  8  JD 
NAME  OF  RESPONSIBLE 
PERSON 
Mr.  WOOD,  L.B. 
Mr.  DAVIES,  A.W. 
Mr.  AINSWORTH,  G. - 70  - 10.6. 
LIST  OF  EXPERTS 








Service  Environnement  et 
Protection  des  Consommateurs 
Bat.  Archimede,  25 
BRUXELLES  (Belgique) 
C.C.E.  D.G.  XII 
Recherche  Science et Education 
200  rue  de  la Loi 
BRUXELLES  (Belgique) 
C.C.E. 
Direction Protection Sanitaire 
Centre  Louvigny 
LUXEMBOURG  (G.D.) 
c.c.E. 
Direction Protection Sanitaire 
Centre  Louvigny 
LUXEMBOURG  (G.D.) 
C.C.E. 
Direction Protection Sanitaire 
Centre  Louvigny 
LUXEMBOURG  (G.D.) 
c.c.E. 
Direction Protection Sanitaire 
Centre  Louvigny 
LUXEMBOURG  (G.D.) 
C.C.R.  EURATOM 
Division  Chimie 
21020  ISPRA  - Varese  (Italia) 
NAME 
Mr.  VACCAREZZA,  J. 
Mr.  DONATO,  M. 
Mr.  AMAVIS,  R. 
Secretary 
Mr.  BONINI,  A. 
Mr.  SMEETS,  J. 
Chairman 
Mrs.  VAN  DER  VENNE, 
M  .• Th. 
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ADDRESS  NAAE 
--··-··-·-~---"-""'--
Institut d'Hygiene  et d'Epi-
demiologie 
Ministere  de  la Sante  Publique 
14, ·rue Juliette  Wyts~~n 
1050  _BR~~E~LES 
Esbjerg  Kommune 
H~gvej  25 
6700 _ES~J~RG 
Odense  Kommunes  Laboratorium 
60,  Rugirdvej 
5000  ODENSE 
Laboratoir~ Municipal 
Chef  du  Service  Chimie  des  Eaux 
Rue  Prof.  Vezes 
33000  BORDEAUX 
Institut Pasteur  de  Lyon 
77,  rue  Pasteur 
69365  LYON  CEDEX  2 
Laboratoire Societe  des  Eaux  de 
Marseille 
25,  rue  Charles  Kaddouz 
13012  MARSEILLE 
Laboratoire  d'Hygiene  de  la Ville 
de  Paris 
Ministere  de la Sante  Publique 
1  bis,  rue  des  Hospitalieres 
St.  Gervais 
75004  PARIS 
Service  de  Controle  des  Eaux 
Ville de  Paris 
144,  Avenue  P.V.  Couturier 
PARIS  14 
Mr.  PITREBOIS,  L. 
Mrs.  ULRICH,  G. 
Mr.  FUNDER-SCHMIDT 
Mr.  BARDY,  J. 
Mr.  VIAL,  J. 
Mr.  BOSSY,  G. 
Mrs.  BATS 




Ecole  Nationale  de  la Sante 
Publique 
avenue  du  Prof.  Leon-Bernard 
35043  RENNES  CEDEX 
I.R.  CH.  A.  - Ministere  du 
Developpement  Industriel et 
Scientifique 
B. P.  no.  1 
91710  VERT-LE-FETIT 
Institut fur  Wasser-,  Boden- und 
Lufthygiene  des  Bundesgesundheits-
amtes 
Corrensplatz  1 
1  BERLIN  33 
Institut fur  Wasser-,  Boden- und 
Lufthygiene  des  Bundesgesundheits-
amtes 
Corrensplatz  1 
1  BERLIN  33 
Institut fur  Wasser-,  Boden-.  und 
Lufthygiene  des  Bundesgesund-
heitsamtes 
Corrensplatz  1 
1  BERLIN  33 
Institut fur  Wasser-,  B>den- und 
Lufthygiene  des  Bundesgesund-
heitsamtes 
Kennedyallee  97 
6000  FRANKFU~T/MAIN 
Bu.1desansta.l  t  fur  Gewasserkunde 
Kaiserin-Augusta-Anlage  15 
5400  KOBLENZ 
10.6. 
NAME 
Mr.  CLEMENT,  M. 
Mr.  HENNEQUIN 
Mr.  GANS,  J. 
Mr.  LESCHBER,  R. 
Mr.  SONNEBORN,  M 
Ra.E_p~rteur 
Mrs.  MUHLE,  A 




Laboratorio  Provinciale d'Igiene 
e  Profilassi 
Reparto  Chimico 
Via  Ponte alle Mosse  No.  211 
FIRENZE 
Laboratorio  Provinciale  d'Igiene 
e  Profilassi 
Reparto  Chimico 
Via  V.  Veneto  27 
P  I  S  A 
Istituto Superiore  di Sanita 
Laboratori  chimici 
Reparto  acque 
299,  Via  Regina  Elena 
R  0  M  A 
Luxembourg  Ministere  de  la Sante  Publique 
Institut d'Hygiene  et de  Sante 
Publique 
Laboratoire  des  Eaux 




Rijksinstituut voor  Drinkwater-
voorziening 
Parkweg  13 
DEN  HAAG 
Rijksinstituut  voor  de  Volksgezond-
heid 
Antonie  v.  Leeuwemhoeklaan  9 
UTRECHT 
Rijksinstituut voor  de  Zuivering 
van  Afvalwater 




Mr.  BIFFOLI,  R. 
Mr.  TAPONECO,  G. 
Mr.  DE  FULVIO,  S. 
Mr.  HANSEN,P. 
Mr.  BRINKMANN, 
F.J.J. 
Mr.  REYNNERS,  H. 
Mr.  HOOGWEG,  P. COUNTRY 
United · 
Kingdom 
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ADDRESS 
Thames  Water  Authority 
Nugent  House 
READING  I  Berks. 
Water  Research  Centre 
Ferry  Lane 
MEDMENHAM  /  Bucks. 
Anglian  Water  Authority 
Essex River  Division Laboratory 
Rivers  House,  Springfield Road 
CHELMSFORD/Essex 
Regional  Laboratory 
Severn-Trent  Water  Authority 
St.  Martin's Road 
FINHAM  /  COVENTRY  CV3  6  PR 
North  West  Water  Authority 
Drawson  House 
Great  Sankey 
WLRRINGRON  /  Lanes  WA2  8  JD 
10.6. 
NAME 
Mr.  ADAMS,  I.M. 
Mr.  WILSON,  A. 
Mr.  EASTMAN,  G.M. 
Mr •  LEWIS ,  W. M. 
Mr.  ATKINSON,  J.W. - 75-
11.  Selected Literature (cit.  by he  participating Laboratories) 
-----------~------~ 
11.1.  Cyanides 
Bark,  L.S.  et al.:  Analyst  88  (1964) 
Bark,  L.S.  et al.:  Talanta  621  (1964) 
Epstein,  J.:  Anal.  Chern.  19,  272  (1947) 
Front,  M.S.  et al.:  Anal.Chem.  44,  2227  (1972) 
Higson,  H.G.  et all Analyst  89  (1964) 
Analysis  of  Raw,  Potable  and  Waste  Waters, 
Department  of the  Environment,  London  (1972) 
Deutsche  Einheitsverfahren zur  Wasseruntersuchung, 
Ges.  Deutscher  Chemiker,  Weinheim  (1973) 
Dutch  Norm  NEN  1056  IV  8 
Standard  Methods  for  the  Examination  of Water  and 
Wastewater,  American  Public  Health Association, 
New  York  (1971) 
11.2.  Phenols 
Cooper,  R.L.,  et al.:  Water  research z,  1375  (1973) 
Ettinger,  M.B.  et al.:  Anal.  Chern.  23,  1783  (1951) 
Martin,  R.W.:  Anal.  Chern.  21,  1419  (1949) 
Merck,  E.  A.,  Darmstadt:  Untersuchung  von  Wasser,  5.Aufl. 
Rodier:  L'analyse  chimique  et physico-chimique  de  l'eau 
(1971) 
Association  Fran~aise de  Normalisation 
Tour  Europe  - AFNOR,  Paris  (1973) 
Deutsche  Einheits~erfahren zur Wasseruntersuchung, 
Ges.  Deutscher  Chemiker,  Weinheim  (1973) 
Standard  Methods  for  the  Examination of Water  and  Waste-
water,  American  Public  Health  Association,  New  York  (1971) - 76  -
11.3.  Hydrocarbons 
Association  Fran~aise de  Normalisation 
Tour  Euroye  - AFNOR,  Paris  (1973) 
Deutsche  Einheitsverfahren zur  Wasseruntersuchung, 
Ges.  Deutscher  Chemiker,  Weinheim  (1973) 
Specific descriptions of the  methods  used  by  the  participating 
laboratories are  compiled at the  Health  Protection Directorate, 
European  Communities,  Luxembourg. 